Molecular methods to measure intestinal bacteria: a review.
The intestine is an exceptionally rich ecosystem encompassing a complex interaction among microorganisms, influenced by host factors, ingested food, and liquid. Characterizing the intestinal microbiota is currently an active area of research. Various molecular-based methods are available to characterize the intestinal microbiota, but all methods possess relative strengths, as well as salient weaknesses. It is important that researchers are cognizant of the limitations of these methods, and that they take the appropriate steps to mitigate weaknesses. Here, we discuss methodologies used to monitor intestinal bacteria including: (i) traditional clone libraries; (ii) direct sequencing using next-generation parallel sequencing technology; (iii) denaturing gradient gel electrophoresis and temperature gradient gel electrophoresis; (iv) terminal restriction fragment length polymorphism analysis; (v) fluorescent in situ hybridization; and (vi) quantitative PCR. In addition, we also discuss experimental design, sample collection and storage, DNA extraction, gene targets, PCR bias, and methods to reduce PCR bias.